Sickle-cell membrane-bound (Ca2+ + Mg2+)-ATPase: activation by 3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-6-butyric acid, a novel antisickling agent.
The effects of 3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-6-butyric acid (DBA), an antisickling agent, on the rates of Ca2+-dependent ATP hydrolysis by the human red cell (Ca2+ + Mg2+)-ATPase, have been studied in membranes (normal and sickle-cell) stripped of endogenous calmodulin. The activity of the enzyme is increased by DBA in a manner which is dependent on both the concentrations of DBA and Ca2+. At 37 degrees C, the normal red cell (Ca2+ + Mg2+)-ATPase activity is stimulated maximally by 133% in the presence of 1 mM DBA and 0.2 mM CaCl2, while the sickle-cell enzyme is stimulated maximally by 81% in the presence of 0.5 mM DBA and 0.2 mM CaCl2. The stimulation of the enzyme in both systems is antagonized by increasing the CaCl2 concentration in the medium to 0.5 mM, in contrast to the well established mode of activation by the modulator protein, calmodulin. This suggests that the two effectors, DBA and calmodulin, probably act by different mechanisms. From our present observations, we suggest that the antisickling effect of DBA may be connected with the mobilization of calcium within red cells.